Purpose. To evaluate the kinetics of change in symptoms and signs of convergence insufficiency (CI) during 12 weeks of treatment with commonly prescribed vision therapy/orthoptic treatment regimens. Methods. In a randomized clinical trial, 221 children aged 9 to 17 years with symptomatic CI were assigned to home-based pencil push-ups (HBPP), home-based computer vergence/accommodative therapy and pencil push-ups (HBCVATϩ), officebased vergence/accommodative therapy with home reinforcement (OBVAT), or office-based placebo therapy with home reinforcement (OBPT). Symptoms and signs were measured after 4, 8, and 12 weeks of treatment. The outcome measures were the mean CI Symptom Survey (CISS), near point of convergence (NPC), positive fusional vergence (PFV), and proportions of patients who were classified as successful or improved based on a composite measure of CISS, NPC, and PFV. Results. Only the OBVAT group showed significant improvements in symptoms between each visit (p Ͻ 0.001). Between weeks 8 and 12, all groups showed a significant improvement in symptoms. Between-group differences were apparent by week 8 (p ϭ 0.037) with the fewest symptoms in the OBVAT group. For each group, the greatest improvements in NPC and PFV were achieved during the first 4 weeks. Differences between groups became apparent by week 4 (p Ͻ 0.001), with the greatest improvements in NPC and PFV in the OBVAT group. Only the OBVAT group continued to show significant improvements in PFV at weeks 8 and 12. The percentage of patients classified as "successful" or "improved" based on our composite measure increased in all groups at each visit. Conclusions. The rate of improvement is more rapid for clinical signs (NPC and PFV) than for symptoms in children undergoing treatment for CI. OBVAT results in a more rapid improvement in symptoms, NPC and PFV, and a greater percentage of patients reaching pre-determined criteria of success when compared with HBPP, HBCVATϩ, or OBPT. (Optom Vis Sci 2010;87:593-603) 
cessful for some patients and because the rate of improvement in symptoms and clinical signs during treatment is unknown, we evaluated the kinetics of change in symptoms and clinical signs during the 12-week treatment program for each treatment group including comparison of changes within and between groups at each visit. This report will focus on between-group comparisons for the first 8 weeks of the study and within group changes that occurred during the first 12 weeks. Between-group comparisons at 12 weeks have been previously reported 1 and therefore will not be described in this article.
METHODS
The tenets of the Declaration of Helsinki were followed throughout the study. The institutional review boards of all participating centers approved the protocol and informed consent forms. The parent or guardian (subsequently referred to as "parent") of each study patient gave written informed consent, and each patient assented to participate. Health Insurance Portability and Accountability Act (HIPAA) authorization was obtained from the parent. Study oversight was provided by an independent Data and Safety Monitoring Committee. This study is registered at ClinicalTrials.gov as the Convergence Insufficiency Treatment Trial (CITT). The design and methods of the randomized trial have been published in separate articles 1,2 and are described briefly herein.
Major eligibility criteria for the trial included children aged 9 to 17 years who through their best refractive correction had an exodeviation at near at least four prism diopters (4 ⌬) greater than at far, a receded near point of convergence (NPC) break (Ն6 cm), and insufficient positive fusional vergence (convergence amplitudes) at near (PFV) [i.e., failing Sheard's criterion (PFV less than twice the near phoria) 3 or minimum PFV of 15 ⌬ base-out blur or break], and a CI symptom survey (CISS) score of Ն16. 4, 5 Eligible patients who consented to participate were stratified by site and randomly assigned with equal probability using a permuted block design to OBVAT, HBPP, HBCVATϩ, or OBPT.
Treatments
All methods have been described previously in detail. 6 In brief, the HBPP group was prescribed 15 min of pencil push-ups for 5 d/week using small letters on a pencil as the target and a physiological diplopia awareness control. Patients assigned to the HBCVATϩ group were prescribed 15 min of therapy per day on the Home Therapy System (HTS/CVS) (www.visiontherapysolutions.com) computer software and 5 min per day of pencil push-ups for 5 d/week. The computerized therapy consisted of fusional vergence and accommodative therapy procedures including accommodative rock (facility), vergence base in, vergence base out, auto-slide vergence, and jump ductions vergence programs using random dot stereopsis targets. The office-based VT/orthoptics group received a weekly 60-min in-office therapy visit with additional home therapy procedures prescribed for 15 min a day, 5 d/week. Therapy consisted of a specific sequence of standard vergence and accommodative procedures. 6, 7 Patients in the OBPT group also received therapy during a weekly 60-min office visit and were prescribed procedures to be performed at home for 15 min per day, 5 d/week; however, their therapy procedures were designed to resemble real vergence/ accommodative therapy procedures yet not stimulate vergence, accommodation, or fine saccadic eye movement skills beyond normal daily visual activities. 8
Outcome Measures
For the clinical trial, the primary outcome measure was the change in the CISS score from baseline to treatment completion after 12 weeks of therapy; and the secondary outcome measures were the change in NPC and in PFV from baseline to treatment completion. Certified examiners who were masked to the patients' treatment assignment administered the CISS and measured the NPC and PFV at the conclusion of the 12-week therapy program and also at protocol-specified visits that occurred after 4 and 8 weeks of therapy. Henceforth, these masked study visits are referred to as week 4, 8, and 12 examinations.
The CISS, described in detail previously, 4, 5, 9 is a questionnaire consisting of 15 items pertaining to symptoms experienced by the child when reading or doing close work. A CISS score of Ͻ16 was classified as "asymptomatic," and a decrease of 10 or more points was "improved." 5, 9 A "normal" NPC was defined as Ͻ6 cm, and an "improved" NPC was defined as an improvement (decrease) of Ͻ4 cm from baseline. A "normal" PFV was meeting Sheard's criteria [i.e., PFV blur (or break, if no blur) value at least twice the near phoria magnitude] and a PFV blur/break of more than 15⌬. An "improved" PFV was an increase of 10⌬ or more from baseline.
A composite measure of both symptoms and signs (CISS, NPC, and PFV) was used to classify treatment outcome as successful, improved, or non-responsive to treatment (i.e., a non-responder). A "successful" outcome was defined as a CISS score of Ͻ16 and achievement of both a normal NPC and PFV. Treatment outcome was considered "improved" when the CISS score was Ͻ16 or there was a 10-point decrease from baseline, and one or more of the following were present: a normal NPC, improvement in NPC of Ͼ4 cm from baseline, a normal PFV, or a 10⌬ or greater increase in PFV from baseline. Patients who did not meet the criteria for a "successful" or "improved" outcome were considered "nonresponders." The proportion of patients who were classified as successful or improved was determined for the 4-, 8-, and 12- week examinations.
Statistical Methods
Data analyses were performed using intention to treat methodology. No imputation methods were used to account for missing data. Comparisons of the mean outcome at weeks 4 and 8 were performed using the same analysis technique that was used to compare the means at week 12 in a previously published article. 1 For these comparisons, a four treatment group by three time point (visit) repeated measures analysis of covariance (ANCOVA) was used to compare the treatments while adjusting for any differences at baseline. Comparisons of the mean change across time within treatment groups was performed using a four treatment group by four time point (visit) repeated measures analysis of variance (ANOVA). Both analysis methods allow for the inclusion of pa- tients with incomplete data (i.e., missed study visits). P-values from the post hoc pair-wise comparisons were adjusted using Sidak method. 10 Chi-square statistics were used to assess the relationship between categorical measures of outcome (e.g., the percentage of children asymptomatic or improved) and treatment. All statistical analyses were performed using SAS Version 9.2 (SAS Institute, Cary, NC).
RESULTS
Two hundred twenty-one children aged 9 to 17 years with symptomatic CI were enrolled in the study. Baseline demographic and clinical data collected at baseline have been published previously. 2 Retention in the study was excellent (99%), and Ͻ2% of all study visits (therapy visits and examinations) were missed. Three children missed their week 4 examination (1 HBPP, 1 HBCVATϩ, and 1 OBVAT), all children were exam-ined at week 8, and two children (1 HBPP, 1 OBVAT) missed their week 12 examination.
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Within Group Comparisons: Change in the CISS Between Examinations for Each Treatment Group
The mean (SD) CISS scores at baseline and the 4-, 8-, and 12-week examinations for the four treatment groups are provided in Table 1 and displayed graphically in Fig. 1A . The CISS score decreased (improved) over time in each of the four treatment groups; however, the rate of change was not consistent across groups (p Ͻ 0.001). Table 2 provides the pair-wise comparisons of the mean CISS scores at subsequent visits (from baseline to week 4, from week 4 to week 8, and from week 8 to week 12) for treatment group, and Fig. 1B displays the changes between visits graphically. After 4 weeks of therapy, the OBVAT group showed a significant (p Ͻ 0.001) improvement in symptoms whereas the HBCVATϩ and OBPT groups did not (p ϭ 0.11 and 0.10, respectively). Although statistically significant (p ϭ 0.045), the change in the HBPP group was small and similar to that of the HBCVATϩ and OBPT groups. As seen in Table 2 and Fig. 1B , all but the HBPP group showed significant changes in their CISS scores between the week-4 and week-8 examinations. Between weeks 8 and 12, all groups showed a significant improvement in their CISS scores. The largest betweenvisit mean change in CISS score was 5.8 points and occurred in the OBVAT group between the 8-and 12-week visits.
Between Group Comparisons: Treatment Groups Compared at 4-, 8-, and 12-Week Visits
As seen in Fig. 1A , there is slight separation in group means at week 4 that increases at week 8 and increases further at week 12. Overall comparison of the means reveals a significant difference only at weeks 8 (p ϭ 0.037) and 12 (p Ͻ 0.001). Post hoc comparisons at week 8 show a significant difference between OBVAT and both HBCVATϩ (p ϭ 0.037) and HBPP (p ϭ 0.004), and a difference which approaches significance between OBVAT and OBPT (p ϭ 0.079). No other pair-wise comparisons were significant at week 8 (p Ͼ 0.50). At 12 week, the OBVAT group had a significantly lower symptom score compared with the other three treatment groups (p Ͻ 0.001) and was the only group with a change of 10 or more points on the CISS (clinically significant change). There were no significant differences between the other three groups (p Ͼ 0.50). Table 3 provides the percentage of patients in each group classified as asymptomatic or improved at the three post-baseline examinations. At the 4-and 8-week examinations, there was no difference in the percentage classified as asymptomatic or improved between treatment groups (p ϭ 0.19 at week 4, p ϭ 0.39 at week 8). At 12 weeks, the OBVAT group had significantly more patients classified as asymptomatic or improved (73%) when compared with the other three treatment groups (47% in HBPP, 38% in HBCVATϩ, and 43% in OBPT; p Յ 0.019), and there were no significant differences between the other three groups (p Ͼ 0.40).
Classification of Symptom Level
Near Point of Convergence Break Within Group Comparisons: Change in the NPC Between Examinations for Each Treatment Group
Descriptive statistics for the NPC break at each study visit are displayed in Table 1 and shown graphically in Fig. 2A . An improvement in NPC over the 12 weeks of treatment was observed in all groups; however, the rate of improvement differed across groups (p ϭ 0.039). As shown in Table 2 and on Fig. 2B , all but the OBPT group (p ϭ 0.062) showed at least a 4 cm and statistically significant improvement in NPC (p Ͻ 0.001) after 4 weeks of treatment. These gains were larger than the improvement that occurred between any other two visits. Smaller improvements of approximately 2 cm were observed in the OBVAT and homebased groups between weeks 4 and 8. Although the NPC continued to improve in the OBVAT and HBCVATϩ groups during the Compared at 4-, 8-, and 12 
Between Group Comparisons: Treatment Groups
-Week Visits
Significant differences between the four treatment groups in mean NPC were observed at week 4 (p Ͻ 0.001) and were main-tained at weeks 8 and 12 (p Ͻ 0.0001). Post hoc comparisons between groups showed that after 4 weeks of treatment, the mean NPC for patients in the OBVAT group was significantly improved compared with the OBPT group (p Ͻ 0.001); no other significant group differences were observed (p Ͼ 0.05). At week 8, there was a significant difference between the OBVAT group and each of the other treatment groups (p Յ 0.024). No other significant differences were observed at week 8 (p Ͼ 0.05). Significant differences between the OBVAT group and each of the other three treatment groups were maintained at week 12 (p Յ 0.031). In addition, the mean NPC was significantly improved in the HBCVATϩ group compared with the placebo group (p ϭ 0.004) at week 12. No other significant differences were observed (p Ͼ 0.07).
Classification of NPC Level
The percentage of patients in each group with a normal or improved NPC at weeks 4, 8, and 12 is provided in Table 3 . At the week-4 examination, there was a significant difference between the four treatment groups in the percentage classified as normal or improved (p Ͻ 0.001). Compared with the OBPT group, the percentage of patients with a normal or improved NPC was significantly greater in the OBVAT (p Ͻ 0.0001), HBCVATϩ (p Ͻ 0.001), and HBPP (p ϭ 0.037) groups. In addition, a greater percentage of patients in the OBVAT group had a normal or improved NPC compared with the HBPP group (p ϭ 0.013). At weeks 8 and 12, the percentage of patients in the home-based therapy groups who had a normal or improved NPC remained significantly greater than in the OBPT group (p Յ 0.033). The proportion of patients in the OBVAT group with a normal or improved NPC (90% at week 8, 95% at week 12) was significantly greater than the other three groups (p Յ 0.005) at weeks 8 and 12, and the difference was statistically significant.
Positive Fusional Vergence Within Group Comparisons: Change in the PFV at Near Between Examinations for Each Treatment Group
Descriptive statistics for PFV at baseline and each of the 4, 8, and 12-week visits are provided in Table 1 and displayed graphically in Fig. 3A . An improvement in PFV was observed in each of the four treatment groups; however, the rate of improvement differed across groups (p Ͻ 0.001). Similar to NPC, the greatest increases in PFV were observed during the first 4 weeks (Fig. 3B) . The mean increase of 11 ⌬ in the OBVAT group and 9 ⌬ in the HBCVATϩ group by week 4 were significant (p Ͻ 0.001) ( Table  2 ). Statistically significant, but smaller improvements of approximately 4 ⌬ were observed in the HBPP and OBPT groups at week 4 (p Ͻ 0.01). During the next 8 weeks of treatment, significant improvements in PFV were observed only among patients assigned to OBVAT (4 to 8 weeks: mean change ϭ 4.5 ⌬ , p Ͻ 0.001; 8 to 12 weeks: mean change ϭ 3.6 ⌬ , p Ͻ 0.002); no significant improvements were observed in the other three groups during this time period (p Ͼ 0.25).
Between Group Comparisons: Treatment Groups Compared at 4-, 8-, and 12-Week Visits
As seen in Fig. 3A , there is a significant difference between groups as early as week 4 (p Ͻ 0.0001) as the mean PFV for patients in the OBVAT and HBCVATϩ groups begins to diverge from the other two groups. At week 4, the mean PFV in the OBVAT group was significantly greater than that in either the HBPP (p Ͻ 0.001) or OBPT (p Ͻ 0.001) groups. In addition, the difference in mean PFV was significantly different between the HBCVATϩ and the OBPT groups (p ϭ 0.026) and approached significance between the HBCVATϩ and the HBPP groups (p ϭ 0.056). By week 8, the mean PFV in the OBVAT group was significantly greater than that in any of the other three treatment groups (p Յ 0.017); however, there was no longer a significant difference between the HBCVATϩ and the OBPT groups (p ϭ 0.089). At week 12, there remained a significant difference between the OBVAT group and each of the other three treatment groups (p Ͻ 0.001). There was also a significant difference between the HBCVATϩ and the OBPT groups (p ϭ 0.047).
Classification of PFV Level as Normal or Improved
As seen in Table 3 , at the week 4, 8, and 12 examinations, there was a significant difference in the percentage of those with a normal or improved PFV in each treatment group (p Յ 0.018). At week 4, the OBVAT group had a significantly higher percentage with normal or improved PFV (64%) than that in either the HBPP (31%; p ϭ 0.002) or OBPT (35%; p ϭ 0.007) groups. No significant difference was observed between the OBVAT and HBCVATϩ groups at week 4 (p ϭ 0.41). After 8 weeks of treatment, the percentage of patients with normal or improved PFV in the OBVAT group (73%) remained significantly greater than that in the HBPP (51%; p ϭ 0.043) and the OBPT (39%; p Ͻ 0.001) treatment groups. The difference between the OBVAT and HBCVATϩ groups in the percentage with normal or improved PFV at week 8 approaches significance (p ϭ 0.076). At week 12, the percentage of patients with normal or improved PFV in the OBVAT group (83%) was significantly greater than that in any of the other treatment groups (62% in HBCVATϩ, 57% in HBPP, 46% in OBPT; p Յ 0.008), and there were no significant differences between the other three groups (p Ն 0.20).
Composite Measure of Using CISS, NPC, and PFV
The percentage of patients classified as successful or improved using the composite measure of symptoms, NPC, and PFV is shown in Table 4 . No differences were observed between treatment groups at weeks 4 (p ϭ 0.18) or 8 (p ϭ 0.10). However, by week 12, the percentage of patients classified as successful or improved was significantly greater in the OBVAT group (73%) than in the other three groups (43% in HBPP, 33% in HBCVATϩ, and 35% in OBPT; p Յ 0.002). No other differences were observed at week 12 (p Ն 0.50).
Composite Measure Using NPC and PFV
As seen in Table 4 , at weeks 4, 8, and 12, there was a significant difference between groups in the percentage classified as successful or improved (p Ͻ 0.0001). At week 4, significantly more children in the OBVAT group were successful or improved (63%) than in the HBPP (21%, p Ͻ 0.0001), the HBCVATϩ (42%, p ϭ 0.032), and the OBPT (13%, p Ͻ 0.0001) groups. In addition, a significantly higher proportion of children in the HBCVATϩ group were successful or improved compared with both the HBPP (p ϭ 0.021) and the OBPT (p Ͻ 0.001) groups. After 8 weeks of treatment, the percentage of those normal or improved in the Change in Symptoms and Signs After Vision Therapy- Scheiman et al. 599 OBVAT group (70%) was significantly greater than that in any of the other groups (38% in HBPP, 45% in HBCVATϩ, and 19% in OBPT; p Յ 0.008). The percentage of normal or improved in the HBPP and the HBCVATϩ groups was significantly greater than that in the OBPT group (p Յ 0.027). At week 12, the percentage of those normal or improved in the OBVAT group (80%) remained significantly greater than that in any of the other groups (55% in HBPP, 56% in HBCVATϩ, 33% in OBPT; p Յ 0.005).
In addition, there remained a significant difference between the OBPT and the two home-based groups (p Յ 0.026).
DISCUSSION
We evaluated the kinetics of change in symptoms and clinical signs for four different 12-week therapy regimens for 9 to 17-yearold children with symptomatic CI who were enrolled into the CITT. Treatment group differences were observed as early as week 4. OBVAT resulted in a more rapid improvement in symptoms and clinical measures of NPC and PFV than HBPP, HBCVATϩ, and OBPT. The OBVAT group had the greatest decrease in symptoms at each visit and was the only group that demonstrated a significant improvement in symptoms, NPC, and PFV at each of three follow-up examinations. The data presented herein demonstrate that the superiority of OBVAT at the 12-week outcome visit as reported previously 1 becomes evident by 4 weeks of treatment. We reported similar results in a smaller, randomized clinical trial. 6 Symptoms as measured by the CISS improved more slowly than clinical signs (NPC and PFV). Although our data show statistically significant changes in NPC and PFV even after the first 4 week, it appears that patients began reporting relief of symptoms only when the magnitude of change for NPC and PFV reached sufficient levels. The majority of patients in all groups were still symptomatic at the 4-and 8-week visits. It was not until week 12 that 73% of the patients in the OBVAT group were asymptomatic or improved. In the other three groups, the majority of patients continued to be symptomatic even at 12 weeks. This outcome tends to support Sheard's 3 well-known postulate that there is a correlation between symptoms and the PFV and phoria relationship. We previously reported that NPC and PFV are predictive of symptoms after treatment for CI. 11 The data from this article further define this relationship.
The largest improvements for both NPC and PFV occurred within the first 4 weeks of treatment. Only patients in the OBVAT and HBCVATϩ groups continued to experience significant improvements in the NPC between weeks 8 and 12 and only patients in the OBVAT group continued to achieve significant gains in PFV at weeks 8 and 12. It is interesting that the changes in PFV in the HBPP group were not different from the small changes that occurred in the OBPT group. One explanation for this lack of change in PFV could be that the treatment adherence may have declined after week 4. However, we did not find a significant change in patient reported or therapist estimated adherence from week 4 to week 12 in any of the groups. 1 The decline in the rate of change in clinical signs also does not appear to be the result of a ceiling effect because at 8 weeks, the percentage of patients with normal NPC or PFV was Ͻ50% in the home-based groups.
The small improvement in PFV that occurred in the HBPP group when compared with the OBVAT group may be related to differences in the underlying therapeutic effect of the active therapies. One of the key differences among various active treatment approaches for CI is the ability to control and manipulate vergence and accommodative demand. To increase fusional vergence amplitudes, a therapy technique must either maintain accommodation at the plane of regard and change the stimulus to the vergence system, or maintain vergence at the plane of regard and change the stimulus to accommodation. 7 HBPP does not accomplish either of these two objectives. Rather, during HBPP, the patient tries to maintain single vision as the target is moved toward the eyes and is able to continue to accommodate at the plane of the pencil. Therefore, accommodative/convergence can be used (rather than fusional vergence) to achieve the goal of maintaining single, binocular vision; and the main therapeutic effect is to improve overall convergence, rather than fusional vergence. It is, therefore, not surprising that while NPC improves during the first 8 weeks, there are minimal additional changes in PFV. In contrast, OBVAT allows the therapist to freely manipulate vergence and accommodative demand using multiple procedures. It includes procedures that are specifically designed to target fusional vergence and others that specifically improve overall convergence. HBCVATϩ is also designed to allow manipulation of vergence and accommodative demand and should theoretically yield similar results as OBVAT. The results from this clinical trial, however, demonstrated that after initial increases in PFV at near during the first 4 weeks, there are limited changes from week 4 to week 12 with HBCVATϩ. Perhaps, the greater variety of procedures available in OBVAT is important or the therapists' ability to observe the patient's performance, provide feedback to the patient, and help the patient overcome obstacles are important factors not available during HBCVATϩ. It is also possible that the results for HBCVATϩ would have been better with changes in the study design. In the CITT study design, patients in HBCVATϩ group were not required to complete the entire program before the outcome examination. In addition, patient performance was not monitored using the program's internet tracking option. In future studies, closer monitoring of adherence and required completion of the computer's auto-mode may improve the outcome for this treatment.
The data reported herein about treatment kinetics in the CITT help provide guidance for clinicians about the timing of follow-up visits and suggested length of therapy. Because the largest changes Change in Symptoms and Signs After Vision Therapy- Scheiman et al. 601 in both NPC and PFV occur by 4 weeks for both OBVAT and both home-based treatments, 4 weeks appears to be an appropriate time for a progress evaluation. Absence of any improvements at a 4-week follow-up examination would be cause for concern and lead the clinician to questions of adherence to home therapy or the accuracy of the diagnosis of CI.
The length of therapy required to achieve optimum results is not known. Although clinical guidelines 13 suggest the length of treatment for office-based therapy is generally 12 to 24 weeks, these are primarily based on expert opinion. For home-based treatments such as HBPP or HBCVATϩ, there are no guidelines available. The CITT was not designed to determine the maximum effectiveness of treatments for CI. The shortest recommended duration of treatment (12 weeks) according to clinical guidelines 12 was chosen because of concerns regarding parents' willingness to have their symptomatic children receive placebo therapy for more than 12 weeks. In regard to the recommended length of therapy, we are unable to use the CITT results to establish the optimal number of sessions or weeks to achieve maximal treatment effectiveness. However, the data show that at least 12 weeks of treatment are required. The percentage of patients classified as "successful" or "improved" increased in all groups from week 4 through week 12. Even for the most effective treatment (OBVAT), the proportion of patients classified as successful or improved would have been significantly poorer if we had stopped at either 4 weeks (34%) or 8 weeks (45%), instead of 12 weeks (73%). One of the unanswered questions is whether the success rates for OBVAT or home-based therapy would have improved if therapy was continued beyond 12 weeks. There are suggestions from our data that this may be the case and that additional visits may have resulted in a better result for both office and home-based treatments. The answer to this question will have to await further research.
In translating the results of these data into clinical practice, our data suggest that lack of improvement in clinical findings after 4 weeks should lead to questions of accurate diagnosis and treatment adherence. At 8 weeks, both the NPC and PFV should be at or near clinically normal levels for the majority of patients (about 70%) undergoing OBVAT and for less than half of patients undergoing HBPP or HBCVATϩ. Relief of symptoms, however, requires more treatment and generally does not approach normal levels until the child has undergone 12 weeks of treatment. The fact that the clinical findings are likely to improve during the early phases of treatment before the patient begins experiencing relief of symptoms should be discussed during the initial consultation with patient and parents. Although our study evaluated a 12-week treatment protocol, it is certainly reasonable to conclude that if a patient is still symptomatic at 12 weeks, it may be appropriate to continue treatment for another 4 weeks or until the patient's symptoms are relieved or until continued progress is no longer seen. Finally, because clinical signs improve before symptoms, treatment should not be stopped solely on the basis of NPC and/or PFV improvement.
The strengths of our study include its prospective design, adequate sample size, randomization of subjects to avoid treatment assignment bias and to control for known and unknown confounders, a placebo control group for the OBVAT group, evidence of successful masking of examiners and patients in the OBVAT and OBPT groups, 8 and outstanding follow-up. 1 It was not possible to mask the HBCVATϩ and PPT groups to their treatment because of the self-performed na-ture of the treatment. Although slight differences in estimated adherence to therapy among the groups were identified, accounting for these differences did not affect the results of treatment group comparisons for the CISS, NPC, or PFV. 1
CONCLUSIONS
In 9-to 17-year-old children with symptomatic CI receiving 12 weeks of OBVAT, HBPP, HBCVATϩ, or OBPT, the rate of improvement is more rapid for the clinical signs (NPC and PFV) than for the symptoms of CI. OBVAT results in a more rapid improvement in symptoms and clinical measures, as well as a greater percentage of patients classified as successful or improved when compared with HBPP, HBCVATϩ, or OBPT. Less than 12 weeks of treatment would lead to significantly lower overall treatment effectiveness.
